Wetlands can provide many ecosystem services, but throughout the world are exposed to a range of pressures. In some locations these are well documented and are being successfully addressed. However at other locations, lack of data, resources and methods are hindering thorough assessment. This is particularly the case in remote wetlands such as those in the Himalayan region. This paper presents a methodology developed and tested on three wetland sites in Nepal. The method gives a structure to data collection and analysis and leads the user through to producing a vulnerability assessment of wetlands. We found that in each case the method provided a prioritised table of values and threats and this helped to make the development of a site management plan straightforward. The action plan highlights data gaps and identifies priority areas for attention. The results from our assessment of Rupa Lake are also presented in this paper.
INTRODUCTION
Ever since their first appearance on the planet, humans have utilized the many benefits provided by wetland habitats (Mitsch and Gosselink 1993) . Access to water, food and fuel increasingly became decisive factors in determining where human settlements would occur, with early examples including the Indus delta (Meynell and Qureshi 1993) , Nile delta (Maltby 2009 ) and Mekong delta (Duc 1993) . Consumptive demand increased as populations grew and the pressure on some wetlands began to reach a point where some of the functions that they serve became detrimentally affected (Maltby 1986) . From a human perspective it is sometimes not the function itself that is of interest but the result of the function. For instance, the ability of a wetland to store water is a benefit to humans because it reduces flooding during high flows, and supplies water during low flows (Bullock and Acreman 2003) . And so although the function is "water storage", the value or "Ecosystem Service" that it provides is flood alleviation or water provision. In recent years there has been a strong move towards trying to quantify and understand the full range of ecosystem services, in the hope of minimising their future degradation (Barbier et al. 1997, Emerton and Bos, 2004) . The desire to find the right balance between exploitation of services and their conservation led to the concept of "Wise use of wetlands", a more considerate and sustainable approach to living with wetland habitats (Maltby 1992 , Ramsar Convention Bureau 2000 .
Throughout much of the world, the rate of reduction in the area of wetland and associated ecosystem services increased rapidly during the period following the industrial revolution as intensive agriculture spread through the landscape (Biebighauser 2007) . In order to maximize the amount of workable land, large areas of wetland were drained by construction of dense networks of ditches and drains in combination with pumping systems to remove water. In addition to direct drainage, dam construction for water security and power generation has often resulted in a downstream hydrological alteration, which in turn impacts on downstream habitats (Acreman et al. 2009 ). In Asia during the Green Revolution, the need to produce greater quantities of food led to extensive use of fertilisers and esticides which in turn led to the degradation of some wetland ecosystems (Ponting 2007) . In Africa, existing wetlands were not destroyed but became isolated pockets no longer capable of expanding and retracting naturally through succession and regeneration (Acreman and Hollis, 1996) . Establishing an accurate figure for the area of wetland worldwide is extremely difficult. Current estimates suggest that the global extent is in excess of 1.2 million km 2 , although the actual area is widely expected to be greater than this (MEA 2005) . The scale of wetland degradation and loss is similarly difficult to estimate however in North America, Australia, New Zealand and Europe it is estimated that around 50% of some wetland types have been converted to other uses (MEA 2005) . Pressure on wetlands remains high today despite increasing interest in preserving habitats, and the degradation and loss of wetlands is currently more rapid than that of other ecosystems (MEA 2005) . The concept of "ecosystem services" has been utilised in order to show the true value of wetlands and other ecosystems to people so that they be effectively included in development decisions (Barbier 2011 ).
Whilst we have some understanding of the geographical distribution of wetlands in populated areas, our knowledge of wetlands elsewhere in the world is less complete (Lehner and Döll 2004, Finlayson and D'Cruz 2005) . In the same way, our knowledge and understanding of how those more "accessible" wetland systems function is often greater than that of the more remote systems. The range and importance of the ecosystem services provided by these "lesser known" wetland systems is generally more difficult to quantify, particularly where the service is remote from those it affects (e.g. flood reduction), and it is possible that the value of these wetlands is currently underestimated (Turner et al. 2008) . In many cases assessment methods have been established in industrialized countries and are ill-adapted to conditions in developing countries. The data required to carry out a detailed ecosystem service assessment of wetlands do not exist and as a result no assessment is carried out (Roggeri 2009 ). This makes adequate consideration of these wetlands in any future development decision making process difficult. The communities that depend most heavily on the services provided by a wetland are often those without the resources to carry out a formal assessment. (Kumar et al. 2011) .
The method described in this paper was developed to assess high-altitude wetlands in the Himalayan region and has been tested on both remote and non-remote sites. However, the methodology can be applied more widely with little or no adjustment. The Himalayan mountains have been described as the "water towers of the world", underpinning the hydrological regimes of some of the worlds' most populated areas (Messerli and Ives 1997) . The Himalayas themselves are home to 170 million people, whilst the rivers that drain them, notably the Indus, Ganges, Brahmaputra, Yangtze and Yellow, influence the lives of 1.4 billion people (ICIMOD 2009 , Immerzeel, et al. 2010 . They support a variety of services ranging from providing habitat for endangered species and provision of fertile agricultural land to mitigating against downstream flooding and drought, and as a result impact on the livelihoods of many. However, these wetlands are vulnerable to a wide range of human threats and environmental change including overgrazing by livestock, dam construction, pollution growth and climate change (WWF 2006) . Therefore, if the values that these wetlands provide are to be conserved, identification and management of threats must be undertaken.
Many conservation agencies and NGOs, particularly in developing countries, feel that they do not have the information or expertise required to carry out a full assessment of the hydro-ecological benefits provided by wetlands. However, the depth of indigenous knowledge of a site is often extremely good and just needs to be structured in a way that facilitates assessment. Where existing studies have been conducted, albeit extremely well, by research departments, an increase in more locally driven assessments is perhaps a more realistic way of increasing spatial coverage (Lopez and Heggem 2001, Nhuan et al. 2009 ). There is a need to develop robust tools that can be used to identify and assess the services provided by a wetland in situations where data are sparse, where expertise may be lacking, and where time is short. There is currently a mismatch between the value that we gain from the natural world and the amount of effort that we are able to put into its conservation. Methodologies that can help to structure assessment and prioritize wetland management are essential to preserving wetland ecosystem services.
This paper describes a method that has been developed for the assessment of the services provided by a wetland and the pressures that the wetland faces (Stratford et al. 2008) . The method has come out of a joint Ramsar-and WWF-led initiative designed to foster the regional cooperation for long-term wetland conservation. Amongst other things, the initiative's fourth regional workshop, held in 2006 recommended (WWF 2006) :
• an urgent need for capacity building of wetland managers for improving conservation through training, sharing of experience and resource material production; • maintenance of a special focus on conservation and management issues associated with sustainable use; and • exploration of a specific tool to facilitate monitoring and evaluation of climate change impacts both Ramsar and non-Ramsar wetland sites.
The EU Asia Pro-Eco programme funded the development of an inventory method for Greater Himalayan wetlands, of which the vulnerability assessment method presented here is an integral part (ICIMOD 2009). The method aims to provide a simple and easy to use assessment tool suitable for application to a range of wetland types with differing values and experiencing a range of threats. Using a risk assessment methodology, the output of this process highlights those services that are "vulnerable" and by doing so can help to prioritize conservation activities and identifies wetlands in need of further consideration and detailed impact assessment. It also gives an indication of the trade-off between different management practices and highlights important gaps in the available data. The resulting tool does not intend to provide the definitive answer but it does aim to give a structure to data collection and analysis, and helps the user to present their results in an easily interpretable form.
METHOD DEVELOPMENT
The published and grey literature on existing assessment approaches identifies several methods. Guidelines for improved conservation and sustainable use, and assessment of threats from different types of development project have been produced for tropical and sub-tropical wetlands (OECD 1996) . General guidance on valuing ecosystems as water infrastructure has been produced (Emerton and Bos 2004) and The International Convention on Wetlands (commonly called the Ramsar Convention) has published guidelines on how to assess wetland values (De Groot et al. 2006 ). Work carried out in the UK proposed a 12 level hydrological classification system to classify wetland systems according to their hydrology. Results of trials in East Anglia showed that although the method could give general information, it was not adequate for providing site-specific information about vulnerability (Gilvear et al. 1994) . Various recent studies have looked at the vulnerability of wetland systems to climate change in various regions of the world (Hartig et al. 1997 , van Dam et al. 1999 , Johnson et al. 2005 ). In addition, most countries have established environmental impact assessment policies and completion of this process is a prerequisite to major development projects (Acreman and Miller 2007a, 2007b) . This is complemented by requirements to undertake strategic environmental assessments that are broader scale and scope and bring environmental considerations into policies, plans and programmes (OECD 2006) . However, tools are lacking for specific applications such as wetlands. Scenario-based vulnerability studies have been carried out on several southern hemisphere wetlands and have included projected effects of population growth and climate variability (Niasse et al. 2004 ). However, it was felt that a simple, structured tool to enable wetland value and threat assessment, suitable for use by local stakeholders was still required. The vulnerability assessment method presented here consists of four main sections ( Fig. 1): (a) Assessment of wetland values: The values are split into four categories (ecological, economic, hydrological and social), and within each category there are pre-defined values as well as spaces for the operator to enter additional values. Each value is given two "scores"-the first score relates to the magnitude of the value and the second relates to the reliance on the value. These scores are combined in a simple matrix to give a single score that reflects both the magnitude and reliance of each value. (b) Assessment of threats to wetland: As with the values, a list of pre-defined threats is given and spaces are left for the operator to enter additional values. Two scores, one for severity of threat and one for likelihood of threat, are given to each threat and a simple matrix is used to give a single score. (c) Links between wetland values and threats to wetland: This table determines how the threats are likely to impact on the values. This table has already been populated with default values but it is expected that the user would customize the table to reflect their own knowledge of the site. (d) The vulnerability assessment: Once all of the input values are entered, the vulnerability assessment can be produced. The spreadsheet form of the method that is currently available automates this process. Manual completion of this final step would also be possible.
The method is similar to that adopted by Ramsar (Gitay et al. 2011 ) in that we assess the likely response of the values associated with the wetland system to the range of identified threats. Our method is deliberately set-up to assess the values and threats from a local stakeholder perspective and in its analysis is likely to include both quantitative and qualitative data. The general criteria used here bring consistency to the assessment process and the reference case studies aid consistency, as well as give examples of how the method has been applied to wetlands with differing data availability. The method has been designed initally to integrate with the data sets collected through the Greater Himalayan Wetland Inventory (GHWI) approach. This sets out a four-level data collection structure starting at the river basin scale and working down to the individual wetland site scale. In this way, once the inventory process has been completed for a wetland; the vulnerability assessment can also be carried out. However, in order that the method can be applied more widely, guidance is included on the data requirements of the method for sites not covered by the GHWI. Examples of data sources and an indication of the intensity of data collection are given. It should be noted that, in some cases, all the necessary data will be available using the suggested low-intensity method, whereas, in other cases, it will be necessary to conduct the medium or high intensity methods. Low-intensity data collection often refers to existing national data sets and would be suitable for a desk study approach. Medium-intensity data collection typically refers to local level data sets and would be likely to involve some travelling and organizing of meetings. The high-intensity data collection will involve collection of field data and is therefore likely to include site visits and the use of monitoring equipment/techniques. Data collected through separate inventories, e.g. the GHWI process, or collected specifically for a vulnerability assessment, are used in the assessment of wetland values and threats to the wetland (Fig. 1) . A High (H), Medium (M), Low (L), None (N) or Unknown (U) score is given to each value and threat according to the guidance given later in this paper. These two areas are then bought together via the "Links between threats and values" table. H, M, L and N scores can be entered in this table to determine which threats will impact on which values and the magnitude of those impacts. This table is populated with some guide values which have been developed using both field data and existing literature, however the user can also enter their own site-specific values. The final stage combines all of the values in a matrix and gives a single value for each value and threat intersect (equation (1)). The finished assessment clearly presents the main values that the wetland provides, the threats that the wetland is under, and shows which threats impact on which values.
Value Score × Link × Threat Score = Final Assessment Value (1) where the scores H, M, L and N have numerical values of 3, 2, 1 and 0, respectively. So the final assessment score is a number between 0 and 27 where values between 0 and 9 are colour coded green, values between 10 and 18 are colour coded amber and values between 19 and 27 are colour coded red.
The method was developed and tested in Microsoft Excel which provides an easy-to-use programming environment and gives rapid and effective graphical presentation of results. It was also felt that, worldwide, the organizations that might coordinate vulnerability assessment activities would be likely to have access to this software. However it could readily be transferred to other software as required.
The method is designed so that an assessment can still be produced in situations where data are limited or missing and, in those cases, the finished assessment will highlight missing data. By entering a U (Unknown) next to a value or threat, the spreadsheet looks to see whether there is the potential for a negative impact and if so, highlights this in the finished assessment. It is understood that assessments of this type will contain some subjectivity. Flexibility is incorporated into the method by providing space for "other values/threats", in which the user can write in his own value or threat (or both), and these will appear in the subsequent worksheets. This will cope with any unanticipated values or threats present at the site.
Field testing was carried out by the UK Centre for Ecology and Hydrology (CEH), the International Centre for Integrated Mountain Development (ICIMOD) and Department of National Parks and Wildlife Conservation (DNPWC), Nepal in May 2007 at two wetland sites near Pokhara, Nepal. In addition, a stakeholder workshop held in Kathmandu in May 2007 modified and endorsed the concept and identified general criteria for identification of threats to the wetlands. Following these investigations, the method was revised and applied at Gokyo and associated wetlands site in Nepal.
WETLAND VALUES
As with other wetland assessment methods the values are split into groups. Here, the subdivisions are ecological, economic, hydrological and social value. These subdivisions were developed and tested in the field. For the most part, these are similar to those developed in the Millenium Ecosystem Assessment (MEA); however, there are some differences. Their role in providing a structure for data analysis is the same ( Table 1) .
The same matrix is used to combine the hydrological, ecological, economic and social values, and the threats (Fig. 2) , but the headings are changed depending on which value or threat is being considered.
Assessment of ecological values
Ecological values include the presence of rare or endangered species or habitat, and biodiversity (Table 2(a)). For each of these, the value present at the wetland is considered alongside the spatial distribution of the same value in a wider area and these two scores are entered in axes 1 and 2 in the combination matrix. In the case studies that accompany this document, the presence at the wetland is assessed using the IUCN Red List and a corresponding H/M/L score is assigned (Table 2(b)). The presence of the same value in the surrounding area is assessed at levels corresponding to the GHWI data sheets and an H/M/L score is assigned (Table 2(c) ). The aim of considering both aspects is to summarize both the importance of the species in its own right and the rarity of the species in the region of the wetland. The two H/M/L scores are then brought together using the assessment matrix (Fig. 2) to give a single H/M/L value which is then transferred to the assessment table.
Assessment of economic values
Economic values include tourism, fisheries, agriculture and additional goods and services (Table 3(a)). Each of these is considered in terms of the proportion of wetland income that the value provides (Table 3(b)) and the percentage of the adult community that are involved in the value (Table 3(c)). By considering both of these aspects, the monetary and community importance of the value are represented and the dependency of the community on a wetland value is reflected.
The two H/M/L scores are then brought together using the assessment matrix (Fig. 3) to give a single H/M/L value which is then transferred to the assessment table.
Assessment of hydrological values
Hydrological values include provision of water for hydro-electric power (HEP) schemes, irrigation, flood storage, maintenance of flows during droughts and provision of drinking water (Table 4(a) ). Each value is Percentage of adult community involved in value Score
>40%
High 10-40% Medium <10% Low considered in terms of the size of the population that benefit from the value, and the feasibility of providing the value through another means. As the hydrological value can affect a large area downstream of the wetland, the population affected by the value could be much larger than the community living directly around the wetland. Therefore, defining the geographical area to include in this analysis can be difficult and this is likely to have a knock-on effect on the quantification of the size of population affected. The number of people that benefit from a hydrological value may vary greatly. For example the provision of water for HEP may affect millions of people, whereas the provision of a potable water supply may only affect several hundred people. However, both are of great importance to the communities that benefit. It is therefore likely that the assessor will have to base the H/M/L score on a combination of data and an overall feel for the situation. For this reason, very broad population size divisions are used (Table 4(b)) in order to establish the H/M/L score. It is anticipated that, as more assessments are carried out, this scale will be refined. The feasibility of alternative provision (Table 4(c)) should consider both practical and financial aspects and it is likely that different communities will have differing abilities to provide alternatives. As with the analysis of population benefiting, this is likely to be a decision based on both quantitative and qualitative data.
The two H/M/L scores are then brought together using the assessment matrix ( Fig. 4) to give a single H/M/L value which is then transferred to the assessment table.
Assessment of social values
The final values to assess are social values, including religious importance and cultural importance (Table 5(a)). By their nature, these assessments are likely to be prone to the greatest subjectivity. Each value is considered in terms of the importance of the site (Table 5(b)) and the uniqueness of the site for the value (Table 5(c)).
The two H/M/L scores are then brought together using the assessment matrix ( Fig. 5) to give a single H/M/L value which is then transferred to the assessment table.
THREATS TO THE WETLAND
All threats are considered using a simple method based on a severity and likelihood of occurrence analysis. Severity gives an indication of the magnitude of the impact of the threat if it occurred and likelihood gives an indication of how likely the threat is to occur. This approach is similar to that taken for risk assessment. As with the wetland values, the assessment starts with a standard list of potential threats (Table 6 ) but additional threats can be added by the user. For each threat a brief description of the nature and cause should be given and H/M/L scores for the likelihood of occurrence and severity should be assigned.
The two H/M/L scores are then brought together in the same combination matrix where severity of threat is Axis 1 and likelihood of threat is Axis 2.
LINKS BETWEEN THREATS AND VALUES
The next stage of the assessment process is to establish how the threats will impact on the values. An H/M/L is given to each interaction. If no interaction occurs, then N is entered into the matrix. As the interactions at different sites may be similar, this worksheet contains default values. The user must remember to change the default values if the circumstances at their site differ from the case study examples. An example of the interaction matrix is shown in Fig. 3 .
An example of how the interaction matrix would be used is the effect of pollution from nutrients, which may be considered to have a direct impact on loss of rare aquatic flora and fauna. This link would be given a value of H. By comparison, the less direct effect that pollution might have on tourism where some tourists may be deterred by the algal blooms that accompany eutrophication would be given a value of L or possibly M. The case studies will be useful in guiding the values used in the matrix. 
THE FINISHED ASSESSMENT
Once all the values have been entered into the correct worksheets, the finished assessment will automatically be produced. An example output from the assessment tool is shown in Fig. 4 . In the finished assessment, the wetland values are listed in rows down the left-hand side of the spreadsheet and the threats are shown in columns across the top. The assessment aims to summarize a large amount of information and may therefore appear complicated at first; however, the following simple colour codes and symbols are used:
• Green, amber or red square in the main body of the assessment indicates a threat having an impact on a value (low, medium or high impact respectively).
• A zero value indicates no impact/effect of threat.
• * * * indicates that there is unknown information about a threat that could have an impact on a value. Information on this threat should be collected. • /// indicates that there is unknown information about a value that is likely to be under threat. Information about the value should be collected. • * / * indicates that information about the threat and value are both missing but an interaction between the two has been identified. Information about both should be collected. • If either a value or threat is shaded red, then this indicates that information is lacking.
This coding system provides the basis for constructing an action plan. It highlights the values that are under most threat, and the threats that are impacting on the most values. The action plan can assist with allocating resources to tackle the most critical issues. In addition, future data requirements are identified and can be addressed.
PRODUCTION OF AN ACTION PLAN
The final step in the process is to produce an action plan based on the finished assessment. The action plan consists of three main areas:
(a) identification of the values that are under threat, subdivided according to high/medium/low score; (b) steps that should be taken in order to address the threats that impact on those values; and (c) requirements for further data collection.
The values that are under threat are extracted from the assessment by reading down the values on the left-hand side of the worksheet and picking out those that have red, amber or green squares in their corresponding rows. The colours present will determine which of high/medium/low vulnerability classes the value should be placed in.
Identifying the steps necessary to address the threats starts with reading along the columns at the top of the sheet and seeing which columns contain red, amber or green squares. Again, the colours present will determine which of high/medium/low the value should be placed in. From this, a suitable mitigation measure is proposed. The mitigation at this stage is likely to be overview of how the threat can be dealt with rather than a detailed site management plan. The requirements for future data collection are identified by checking the rows and columns for boxes shaded red, and these are then listed in the action plan. It is highly recommended that the user refers to the three case studies for examples of how to produce an action plan from the assessment worksheet.
This method will help to prepare management action plans to target where resources should be directed both between wetlands and within a wetland. This will help to ensure that the most effective steps are taken to safeguard the wetland site from the identified threats, and that the important values that the wetland provides are protected. It is hoped that, as a series of assessments and resulting action plans is built up for the region, sites with similar issues will share their experiences of successful and unsuccessful management, and that this will help to refine the process.
Vulnerability assessment should mark the beginning of an ongoing process for wetland protection. The success of a management plan should be evaluated at some time after implementation and the 
CASE STUDY: RUPA LAKE, KASKI, NEPAL
The data used in this case study were collected during a visit to the lake and through discussion with local stakeholders. In addition to this information, several previous studies of Rupa Lake have been undertaken and we were able to meet some of the people who had carried out this work. Information about Rupa Lake was found with relative ease and, as a result, this case study did not contain much subjectivity. Note that due to space restrictions some of the data are not shown. Rupa Lake is situated 18 km from the city of Pokhara in the Kaski district of Nepal. Although it is the third largest lake in the Pokhara Valley it is regarded as particularly important for its ecological, social and economic value (Udas et al. 2006) . The lake is a source of water for drinking, washing, livestock feeding and irrigation, and many living around the lake depend upon the resources that it provides (Udas et al. 2006) . It has an area of 115 ha and sits at an elevation of 600 m above sea level (Udas et al. 2006) . It is estimated that 300 households interact directly with the lake, and the average household size is five people (Rijal 2002) .
A full survey of values generated in and around the lake was conducted and presented in the four categories: Ecological value (Table 7) , Economic value (Table 8) , Hydrological value (Table 9 ) and Social value (Table 10 ). The most significant benefits provided by the lake are fishing, medicinal herbs, water for livestock, water for general use, transport and tourism (Rijal 2002) . A survey of stakeholders identified the following as the primary threats to the lake (Table 11) : excessive weed growth, flooding, erosion of top soil and increasing settlement areas (Rijal 2002) . During our visit to the site these values and threats were confirmed. These data were fed into the assessment tool and an assessment table was produced (Fig. 5) . A table of values under high, medium and low levels of threat was also produced (Table 12 ). We were also informed of steps being taken minimize some of these threats, such as working with upstream land owners in an effort to reduce deforestation and associated soil erosion. The management of Rupa Lake seemed to operate very effectively and, whilst different groups of people worked on different things, they were aware of the overall lake management strategy. This was helped on the ground by a local NGO, Local Initiatives for Biodiversity, Research and Development (LI-BIRD), who helped to coordinate the activities.
ACTION PLAN FOR RUPA LAKE, KASKI, NEPAL
The following steps should be taken (in order of importance):
-Agricultural fertiliser application practices should be changed to minimize inputs to the lake. -Care should be taken not to overstock the lake area with fish as the resulting waste matter may result in a high biological oxygen demand. -Upstream land-use practices should be changed to minimize soil erosion and reduce sediment inputs to the lake. Pollution-nutrients 40% of farmers use chemical fertilizers. In Khetland and Bariland Urea is being used. Some resource-rich farmers use diammonium phosphate in their paddy fields, and overall the use of inorganic fertilizers is increasing. Of course, much of the fertiliser used on the slopes around the lake will wind up in the water and contribute to eutrophication.All farmers use manure as a fertilizer. Populations of large fish, both native and introduced contribute to nutrient loading.
M M

Pollution-industrial
No major industry in the area. N N
Pollutionurban/domestic
Homes in the area have been fitted with their own sewage treatment facility. Unless these malfunction, domestic pollution is minimal.
L L
Pollution-organic waste Unusually high plant growth and a major population of large fish (some introduced) contribute to a greater biological load. The breakdown of this organic waste increases the biological oxygen demand.
M M
Siltation/sedimentation Siltation is a major problem for Rupa lake and means it has become ever shallower. Over time it is predicted that the lake might disappear. The watershed area of Dovan Khola stream is large and is the major source of sedimentation in lake Rupa. The vegetation cover around the lake is very good But the Dovhan Khola collects sediments from Talbesi, Dhademere, Kuraudikhet, Tilar, Ramkot, Syaklun, Paurakhe, Chaur and Sahukuna. Because of this, the sediment load in the stream is always heavy. Another stream, the Bhangara, brings a high load of stones, gravels and debris into the lake. The construction of a road nearby has caused heavy erosion and mudflows have been observed along it. Intensive cultivation practices on the slopes and upstream have caused heavy siltation also, causing an overall reduction in surface area and volume of water. Many flora and fauna have been adversely affected. properties around the lake should be periodically carried out. -Local farmers should be discouraged from farming practices that involve encroaching on the wetland area. -Steps should be taken to control the proliferation of aquatic invasive species.
H M
The following areas require further data collection:
-The effect of the lake on the downstream hydrology (both reducing flooding and maintaining low flows). -The value of lake water for production of HEP.
-The potential for flow regime change either from natural or anthropogenic causes. -The presence of terrestrial invasive species (both flora and fauna).
The method was also trialled on two other wetland sites in Nepal: Phewa Lake near Pokara and Gokyo Lake near the Mount Everest base camp. Data availability for Phewa Lake was similar to that at Rupa Lake in that previous studies had been carried out and much of the information required was available in published reports. We also found up-to-date information from the local government departments. In the case of Gokyo Lake, which by comparison is very remote, much of the data were collected during a field survey. This was more labour-intensive, but helped to reduce subjectivity. The finished assessment in both cases gave clear lists of values under threat and helped in the development of site action plans.
CONCLUSIONS
Successful conservation of wetland ecosystems increasingly requires well-documented and defendable evidence to enable management strategies to be carried out. It is unrealistic to expect that a detailed scientific study of the functions and services of every wetland in the world can be carried out, and so there is a need for a tool that distils field data into an easily digestible form. This simple approach to vulnerability assessment attempts to overcome problems associated with limited data and resources by providing a method that is simple to understand and carry out. The design has the stakeholder in mind as both the user and beneficiary and provides a framework for collating and organizing existing data, both scientific results and indigenous knowledge. The results of the process, which can be easily scrutinized, form the basis for prioritising management activities. Central to the development of this method is the understanding that it is vitally important to encourage the process of data collection and, by avoiding "punishing" sparse data sets, it instead uses them to highlight gaps in knowledge that should become data collection priorities. It is not possible to remove all subjectivity from this process; however, making sure that a broad crosssection of stakeholders is consulted when collecting data will help to produce a balanced view of the values and threats. It is hoped that as momentum builds, data sets and assessments will develop and lead to an increased awareness of the important wetland issues and stimulation of stakeholder participation.
